TCDD exposure of human embryonic palatal shelves in organ culture alters the differentiation of medial epithelial cells.
The highly toxic, polychlorinated aromatic compound 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) occurs as a contaminant throughout the environment. Epidemiology studies of populations accidentally exposed to TCDD have failed to identify TCDD as a human teratogen, but these studies are limited by the small numbers of exposed pregnancies and imprecise estimates of exposure. TCDD is highly teratogenic in mice, inducing cleft palate and hydronephrosis. TCDD exposure in vivo of embryonic mice alters the differentiation and expression of growth factors in the medial epithelial palatal cells. These alterations also occur in rat and mouse palates exposed to TCDD in organ culture. In the present study, human embryonic palatal shelves were cultured in the rodent organ culture system. In order to achieve in vitro the developmental stage at which fusion would normally occur, GD 52 shelves were cultured for 4 days, GD 53 shelves were cultured for 3 days, and GD 54 shelves were cultured for 3 days. Three of four palatal shelves exposed to 5 x 10(-11) M TCDD were identical to their homologous controls (right shelf cultured with control medium; left shelf cultured with TCDD-containing medium). TCDD at 1 x 10(-7) M produced cytotoxicity detected by transmission electron microscopy (TEM). Exposure to 1 x 10(-8) M TCDD resulted in continued incorporation of thymidine ([3H]-TdR detected autoradiographically) by palatal medial cells, failure of the medial peridermal cells to degenerate as observed by scanning electron microscopy (SEM), and differentiation into a stratified, squamous epithelium. These alterations are identical to those induced by TCDD in vitro in rat and mouse palatal cells. The main difference between these species is the level of TCDD required to elicit the responses. Cultured mouse palates respond to 5 x 10(-11) M TCDD with altered medial cell differentiation, and 1 x 10(-10) M TCDD is cytotoxic. The rat shelves respond with altered differentiation at 1 x 10(-8) M and cytotoxicity at 1 x 10(-7) M. All the human shelves respond at 1 x 10(-8) M TCDD with altered differentiation, 1 out of 4 responded at 5 x 10(-11) M, and cytotoxicity occurred at 1 x 10(-7) M. The present data suggest human embryonic palates are less sensitive than those of the C57BL/6N mouse, and that exposure to high levels of TCDD would be required to elicit altered differentiation in the palatal shelf.